Abstract. The vibration problem of the vehicle in the running process due to excitation by various external loads and the transmission part of the resulting, in this paper, based on the theory of modal analysis, the natural frequencies and natural modes of a hybrid electric city bus frame are solved. The result is compared with the external disturbance frequency is shown that the resonance phenomenon will not occur during the normal running of the vehicle. This study provides a theoretical basis for the structural design and optimization of the frame.
Introduction
Vehicles in the process of driving,if the excitation frequency is close to the natural mode frequency of the frame, it will cause resonance.Resonance phenomenon will not only affect the ride comfort and ride comfort of the Vehicle, but also cause the destruction of the frame structure.Therefore, we need to analyze the natural frequency of the frame [1, 2] .The natural frequency of the frame structure can be obtained by the modal analysis of the frame, which provides theoretical basis for the improvement of the frame structure.
The establishment of finite element model
The frame structure of total length, width and height is 9950mm, 850mm and 632mm, the channel thickness is 8mm.Frame structure material is Q345, its Young's modulus of elasticity is, Poisson ratio is 0.28, density isand Yield limit is 345MPa.
Follow the following principles when establishing finite element models:In order to save the time of processing and calculating, the decorative component and the non load bearing element which are not affected by the actual force of the frame are neglected.Ignoring the impact of the overall strength of the frame is small, but the overall quality of the mesh has a great impact on the smaller diameter of the bolt hole, riveting hole and excessive fillet [3] .In order to improve the accuracy of calculation, the stress concentration of the components in the frame structure can be reduced, and the number of the grid is increased.The finite element model of the frame after dividing mesh is shown in Figure 1 . 
Modal analysis of frame
For large engineering structures, the low order vibration has a great influence on the dynamic structure, so it only needs to calculate the natural frequencies and modes of the first few orders [4] .In this paper, combined with the actual structure of the frame and the load, the analysis and calculation of the frame structure of the first 6 modes.The vibration mode of the first 6 modes is shown in Figure   International Figure 7 .The natural frequency, vibration mode and maximum deformation of the frame are shown in Table 1 . Fig. 2 The first mode Fig.3 The second mode 
Result analysis
In the course of driving, the frame is working under the action of dynamic load, so the frame should meet the following principles in the design process:The natural frequency of the frame should avoid the vibration induced by the road roughness.When the passenger car is running, the random excitation of road surface roughness on the wheel can cause the wheel unbalance in about 20Hz; The first mode of the frame should avoid the idle speed of the engine.The idle speed of engine vibration frequency is determined by the idle speed of the engine, the number of cylinders and the number of strokes, calculating formula for [5, 6] . In the formula, n is the engine speed, z is the engine cylinder number and  is the engine stroke number.
In this paper, the analysis of the use of passenger car engine type for the inline four cylinder six stroke water cooled engine, idle speed is 600r/min, by the formula calculation of idle vibration frequency of 30Hz.From Table 1 data shows that the 1 modal frequency of the bus is 17.799Hz, o avoid the road in the face of the excitation frequency of passenger cars, but also lower than the speed of the engine idle running frequency, to meet the design requirements.
Summary
In this paper, through the modal analysis of the frame structure, shows the frame of each order natural frequency can reasonable avoid caused by road roughness excitation frequency and engine idle speed, so that the frame resonance does not occur.By means of the modal analysis method, it can be used to test whether the frame is reasonable in the design process, to avoid the resonance phenomenon caused by the vehicle in the course of driving, and the damage of the components and the safety problem.
